PCT/IL2004 /000571 
2 ? JUN 2004 




UNITED STATES DEPARTMENT OF COMMERCE 



United States Patent and Trademark Office 

June 04, 2004 

TfflS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 

APPLICATION NUMBER: 60/482,437 
FILING DATE: June 26, 2003 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMTTTED m 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



By Authority of the 

COMMISSIONER OF PATENTS AND TRADEMARKS 



p. S\^IN 



I 




PATENT APPLICATION SERIAL NO. 



U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 
FEE RECORD SHEET 



0&/27/S003 BSflYflSIl 00000034 60482437 

01 FCsSOOS flO'W OP 



PTO-1556 
(5/87) 

•U.a Government Prlmlno Office: 2002 — 489-287/69033 



Copy provided by USPTO from the PACR Image Database on 06/03/2004 



* ' PTO/sa/16 (1<W>1) 

= . Approvod for it8athrou0h1CV31/ZOO2.OM0 0651-0032 

: C * US. Patonl and Trademsuk Office: U^. DEPARTMENT OF COMMERCE 

iQodor the Papervwortc Red ucQon Ad of 1993. no personft ara reqiured lo respond to a calecUon of inforniaUon unless H displays a valid OMB control number^ 

r PROVISIONAL APPUCAT/OM FOR PATENT COVER SHEET £ 

This is a request for flllna a PROWSIOWAt- APPUCATION FOR P ATEWT under 37 CFtt 1.S3ta). 



request 1 
Express Malt Label No, 



to; 



MORDECHAI 
REUVEN 



AN IMPROVED INTERACTIVE TRANSPARENT INDIVIDUAL CELLS BIOCHIP 
PROCESSOR 



iMVEisrroR{s) 



Given Name (flnst and middle pf any]) 



Family Name or Surname 



DEUTSCH 
TIROSH 



Re&Idence ^ 
(City and either State or Foreign Country) 



MOSHAV OLESH, ISRAEL 
KFAR SABA. ISRAEL 



I i Additional inventors ere being named an tfie , 



. separafGiy nuntliBiBd siteets Bttached it&r&to 



TITLE OF THE INVeNTON (500 Characters maai) 



Diroct aU comaspondence to: 
} I Customer Numtier 
OR 



CORRESPONDENCE ADDRESS 

I — " 



Type Customer Number hem 



place Customer Number 
Bar Code Label ttere 



ID 



Finn or 

Individual Name 



Address 



Addreas 



Ctty 



Country 



SCHOTTENSTEIN CELLOME RESEARCH CENTER 



BAR-ILAN UNIVERSITY 



FIAMAT GAN 



fSRAEL 



state 



Telephone. Q7235344675 



ZIP 



52900 



Fax B7235342019 



Specification Number of Pages [ 
i-Vl Orawing(s) Number of Sheets 



ENCLOSED APPUCATION PARTS (check aU thatapptyp 



1 



I i Appncatton Dala Sheet. See 37 CFR 1.76 



\ t I 



\ j CD(s), Number 
I ( Other (specify) 



c 



METHOD OF PAYMENT OF FILING FEES FOR THIS PROVISIONAL APPUCATION FOR PATENT 
[171 Applicant deints small entity status. See 37 CFR 1 -27, 

A check or money order is enclosed to cover the filing fees 

□ The CommlssiGner is hereby authorized to charge filing r 
fees or credit any overpaynnent to Deposit Account Number L 
[~| Payment by credit card. Form PTO-2038 is attached. 



] 



FILING FEE 
AMOUNT (S) 



$80.00 



The invention was made by an agency of the United Stetes Government or under a contract with an agency of the 
United States Government. 
El No. 

I \ Yea. Uie name of the U.S. Government agency and tho Government contrad number are: 



=01 




PSespectfUlly submitted. 

SIGNATURE ^ ^ ^ . . 

TYPED or PRINTED NAME — ^ ' 

TELEPHONE 972 3 5344675 _ 



Date i fe/2.b/2a>j 

REGISTRATION NO. 
(if appropriate) 
Docket Number 



21 



USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT 

This collection of inforn^tion J 
provisional application. Confid 
complete. Including gathering, 

*^oSdtS"^i^t^ihe'^;WeT 

2oSl OONOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Box Provisional Ajjpllcalton, Assistant 
Commissioner for Patents, Washington, O.C. 20231 . 




CoDy provided by USPTO from the PACR linage Database on 06/03/2004 



PTO/SB/17 (05-03> 
Approved for use through 04/30/2003. OMB O65m}032 
VJS. Patent and Trademartc Office; U.S. DEPARTMENT OF COMM^CE 
Uftdftr the Paocfwortc RedticMon Act of lQ9S. no Doreons are reciu l^ to restxind to a oollocfion of tnfofmatJon yplasa ft dteolavs a valid OMB control mlmh^ 



FEE TRANSMITTAL 
for FY 2003 

Ba^ciiw Oi/01/2003. patent foos aro subject to armu&l taviston. 



S71 Applicant claims smatl entity status. Sea 37 CFR 1.27 



TOTAL AMOUNT OF PAYMENT 



Complete if Known 



Application Number 



Filing Pate 



First Named Inventor 



Examiner Name 



Art Unit 



Attorney Docket tvlo. 



METHOD OF PAYMENT (check aU that apply) 



The Ofrector Is authorUted to: (check all Ihdt appfy) 
3 Chaise fee<s) indicated below □ CtedH any overpayments 
[I^Charge any additional foQ(s> during the pendency of this application 
Qcharflo fee{6) indicated t>elow, except for ttio filing ftw 
to ttie atiove'idantified da posit account. 



. BASIC FILING FEE 
Large Entity Small Entity 



[gchecK Q Credit cafd | | goney PI OthBr \ |None 
I i Deposit Account; 



ADDITIONAL FEES 
Large Entity ■ Small Entity 



Account 
Number 
Deposit 
Account 
Name 



FEE CALCULATION 



1001 750 

1002 330 
1(X>3 520 

1004 7S0 

1005 160 



2001 375 

2002 165 

2003 260 
20Q4 375 
2005 80 



Feo Pe ae rintlon 

Utility filing fee 
Design filing fee 
Pient filing fae 
Reissue filing fee 
Proviskuial filing fee 

SUBTOTAL (1) 



Fee Paid 



($) 



^3 -20'-^^ XC 



2. EXTRA CLAIM FEES FOR UTILITY AND REISSUE 

Fee from _ . , 

Ex tya Claln^ s faelQw Fca Paid 

Total Claims -20' 
Independent i i 
Claims I I ~ 

Multiple Dependent 



C 



DC 



Laroe Entstv 


Small Entity. 


Fe« Fee 
Code ($> 


Fee Fee 
Code ($) 


1202 18 


2202 9 


1201 84 


2201 42 


1203 280 


2203 140 


1204 84 


2204 42 


1205 18 


2205 9 



FoeDeso ripBon 

Claims in excess of 20 

Independent claims In excess of 3 

Multiple dependent daim, if not paid 

Reissue Independent cialme 
over ortglnal patent 

Reissue dalms In excess of 20 
and over original patent 



SUBTOTAL (2) l($> 

"^/wmberp/evfotfa/i^ paid, if <7matef7 ForRBissuaSgj 



3 abovo 



FEE CALCULATION (continued) 



^^fto Fog 
Code ($) 



1051 
1052 



130 
50 



Fee Feo 
Code ($) 

\ 65 



2051 
2052 



1053 130 
1812 2<S20 

1804 920' 

1805 1,840* 

1251 110 

1252 410 

1253 930 

1254 1.450 

1255 1.370 

1401 320 

1402 320 

1403 280 

1451 1.510 

1452 110 

1453 1,300 

1501 1,300 

1502 470 

1503 630 
1460 130 
1807 SO 
1806 180 
8021 40 

1809 750 

1810 7^ 



1801 
1802 



750 
900 



Fee Description 

Surcharge - late fifing fee or oath 



.Fee Paid 



25 Surohaige - late provisional filing fee or 
cover stteel 



1053 130 Non-English specification 
1812 2,520 For filing a request for ox parta reexamination 

1 804 920* Requesting publication of SIR prior to 
Examiner ectioo 

1805 1»840* Requesting publication of SIR after 
Examiner action 

2251 55 Extension for reply wthm first month 

2252 205 Extension for reply writhin second monlh 

2253 465 Extension forieply wHMn IMrd month 

2254 725 Extension for leply within fourth month 

2255 985 Extension (br reply within fifth month 

2401 160 Notice of Appeal 

2402 160 Filing a brief in support Of an appeal 

2403 140 Request for otal hearing 

1451 1.510 Petilion to institute e public use proceeding 

2452 55 Petitian to revive - unavoidabte 

2453 650 Petifion to revive - unintentional 

2501 650 UUlHy issue fee (or retssue) 

2502 235 Design issue fee 

2503 315 Plant issue fee 

1460 130 petitions to the Commissioner , 
1807 50 Pnaoes^ng fee under 37 CFR 1.1 7(q) 
1806 180 Submission of Intomiatlon Disclosure Stmt 
ao2i 40 f^ecotding each patent assignment per 
property (times number of properties) 

2809 375 Filing a submission after final rejection 

(37 CFR 1.129(a}) 

2810 375 For each additional invention to tie 

examined (37 CFR 1 .12g(b» 

2801 375 Request for Continued Examination (RCE) 

1602 900 Request for expedited exaxninaGon 
of a design application 



Other fee (specify) 

"Reduced by Baste FIBng Fee Paid 



SUBTOTAL (3) )($) 



SUBMpTEDBY 



(Complete (tfappOGabto} 



Date \bii.b/0^ 



Name {PHnSTtype} 



gnatura 



/Ij/ii^ 



Verts'— 



735: 



I Registration 



I 



WARNING: Infonnatlon on this form may became public. Credit card information stiould not 
be included on this form. Provide credit €»rd Information and authorization on PTO-203a. 
This collection of Infonnatlon Is required by 37 CFR 1.17 end tJir. The InfonnaBon is required to obtain or retain a benefit by the pubUc which Is to file (and by the 
USPTO to process) an application. ConfldantlaBly is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to lake 12 minutes to complete. 
Indudimi oatherinn preparing, and sutanitiing the compteted appScatfon fomn to the USPTO. Time wW very depending upon the Individual case. Any oommenis on 
the amountof Hme vou require to complete this tonn and/or suggestions for reducing tlils buidon. should be sent lo the Chief Infbmiallon Officer, U.S. Patent and 

Department of Commeroe, P.O. Box 1450, Alaxandria, VA 22313-1450. DO NOT SEND FEES OR COMPI£TED FORMS TO THIS 
ADDRESS. SEND TO: Commlsalonor ISow Patent*. P,0. Box 1450. Alexandria, VA 22313-1450. 

if you need assistanco in oampl&iing tho Hum, caO ISOO-PTO-SIQS and setectapOon 2. 




I 



PROVISIONAL PATIENT APPLICATION 



Inventors: MORDECHAI DEUTSCH AND REUVEN TTROSH 



Title: AN IMPROVED INTERACTIVE TRANSPARENT 
INDIVIDUAL CELL S BIOCHIP PROCESSOR 



FTKLn AND BACKGROUND OF TH R TNVENTION 

The present invention relates to functional cellomics and, more 
particularly, to a method for the observation and manipulation of 
individual cells. 

Combinatorial (bio)chemistiy has evolved as an essential practical 
means peimitdng synthesis of many biologically-active and 
pharmaceutical structures, which must then be tested for their effects on 
animalR and humans. The use of single, individual cell- based assays is 
an important tool in modem and advanced biomedical studies. 
Furthermore, cell functions are comprised of many interconnecting 
signaling and feedback pathways- Many times, a compoimd studjr based 
on isolated target or cell preparations can not resolve this complexity. 
Thus, for a comprehensive understanding of a compound effect, testing 
of a single, whole living cell, is required. Such tests, in addition to their 
assistance in discovering and developing safer products, provide a useful 
tool in detecting biological and toxic effects, suggesting an alternative 
method for present toxicological t€5sts resulted in reducing the number of 
animals used for testing. 

In PCT patent ^plication number WO 03/035824 to Deutsch filed 
25 October 2001 there is described an interactive transparent individual 
cells biochip processor (ITICBP) that allows for tiie observation and 
manipulation of single cells in their own individual wells. 

There is however a drawback associated with Deutsch's method. In 
Deutsch's method when cells are observed through a microscope, the 
material that the wells are made of which is usually glass or plastic- 
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polystyrene has a significiantly different refiractive index than the 
physiological medium that the cells are suspended in. This causes some 
light scattering. Additionally some of the light will reflect off Hie glass 
causing further optical distortion. Additionally in the best of cases, there 
will be no interaction between the cell and the glass or plastic- 
polystyrene and in other cases there may be an interfering reaction 
between the cells and their glass wells. 

There is thus a widely recognized need for, and it would be highly 
advantageous to have, an mCBP devoid of the above limitations. 

BRIEF DESCRIPTION OF THE DRAWIKG 

The invention is herein described^ by way of example only, with 
reference to the accompanying drawing. With specific ref^ence 
now to the drawing in detail, it is stressed that the paiticulacs 
shown arc by way of example and for purposes of illustrative 
discussion of the preferred embodiments of the present invention 
only, and are presented in the cause of providing what is believed 
to be the most useful and readily understood description of the 
principles and conceptual aspects of the invention. In this regard^ 
no attempt is made to show structural details of the invention in 
more detail than is necessary for a fimdamental understanding of 
the invention, the description taken with the drawings making 
apparent to those skilled in the art how the several fomis of the 
invention may be embodied in practice. 
In the drawing: 

FIG. 1 is a perspective side view of the present invCTtion. 

DESCRIPTIQlSr OF THE PREFERRE D EMBODIMENTS 

The present invention is of a hydrogel substitute for a glass grid 
(matrix) used for the observation and manipulation of individual ordered 
cells which can be used for overcoming problems relation to glass or 
plastic poly-styrene grids. 

The principles and operation of a hydrogel \ grid 
according to the present invention may be bett« understood with 
reference to the drawing and accompanying descriptions. 

Before ^Tcplaioing at least one embodiment of the invention in detail^ 
it is to be understood that the invention is not limited in its application to 
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the details of construction and the arrangement of the components set 
forth in the following description or illustrated in the drawings. The 
invention is capable of other embodiments or of being practiced or 
earned out in various ways. Also, it is to be understood that the 
phraseology and terminology employed hraein is for the purpose of 
description and should not be regarded as limiting. 

Referring now to the drawings. Figure 1 illustrates the grid 20 which 
is part of the whole transparent grid compartment 10. Transparent grid 
compartment 10 according to the prior art of Dwtsch includes a glass or 
a plastic polystyrrae grid unit 20. Grid unit 20 may be for example a slab 
shape of 1 millimeter (mm) thickness and have a frame of 4x4 mm 
including a centered engraved surfece 1x1 mm square grid 21. Each 
grid for example may contain up to 50x50 20 pm diameter wells. The 
size and number of the wells may vary as desired. The depth of the wells 
may be for ^cample 10 |mi. According to the teachings of the present 
invention a hydrogel grid unit 20 is used to r^lace the glass grid 
described in the prior art of Deutsch. The use of a hydrogel instead of a 
glass or a plastic poly-styrene grid has numerous advantages. 
As the refractive index of the hydrogel is much closer to the refractiye 
index of the physiological medium that th6 cells are in, light scattering 
from the glass grid and optical distortion will be reduced. 
Cells that are settled onto a gel surface will feel a friendlier 
physiological environment. 

Moreover the gels may contain trapped difiRisible materials- 
In a preferred embodiment that will be described below, an additional 
thin layer gel cover may be added on top of the cells which would 
prevent any cell migration between individual wells and additionally do 
not have any uncontrolled flow of liquid medium between wells, 
enabling the testing of individual cell uptake and secretion, for example 
of fluorescent labeled molecules. 

Transparent grid compartment 10 further includes a top cover glass 22 
and bottom cover glass 23 that press s^ainst an inner frame 24 which is 
preferably made from rubber polymer. Iimer frame 24 preferably has at 
least one inlet and outlet channel 26 configured for cell loading and 
medium flow, which may be controlled for example by a hydrostatic 
pressure head. The space 28 above grid 21 is occupied with the 
transparent medium and enables the microscopic observations of the 
grid during both cell loading and fluid manipulations. 
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In order to produce a hydrogel grid unit 20 and to ensure that it will not 
break up due to its relatively ftagile consistencqr (preferably 96% water), 
the hydrogel must be secured in its place without any possibility of 
being moved in relation to its rubber fi:anie. In order to fulfill this 
purpose^ a rubber polymer is poured into space 28 on top of a glass grid 
20 which is described above and in the abovementioned prior art of 
Deutsch. An example of a rubber polymer which may be used is 
hydiophilic vinil polysiloxane impression material injection type,Type 3 
Low Viscosity, available as EXAMDC'^ NDS, from GC AMERICA 
INC, ALSBP, IL 60803 U-S^. At the efitd of this stage there is now 
formed a negative template of the glass grid exactly at the correct 
dimension and position relative to the rubber polymer frame 24. 
Following the rubber polymerization stage, the whole grid compartaient 
10, is turned upside down. Cover glass 23 is removed and then glass grid 
unit 20 is removed. Now a fluid algUiate is poured into the space vacated 
by the removal of glass grid unit 20 and Calcium Gluconate polymeriser 
is added on top for up to a couple of hours to gelinate. Bxan:q)les of gels 
which may be used are thermal gel-sol transition such as agar or gelatin, 
or room temperature Ca-induced gel of algtoate (polysaccharide from 
seaweed) available as PROTANAL LF120 or LF200, from 
FMCBioPolymer, P,O.Box 494, N-3002 Drammen, Norway. 
Cover glass 23 is then returned to its previous place and then cover glass 
22 is removed. Following this, the rubber polymer negative template is 
extracted and then cover glass 22 is reinstated and the whole transparent 
grid compartment 10 is secured after grid compartment 10 has been 
turned around upside down again to its original position. 
The hydrogel containing transparent gp^d compartment 10 is now ready 
fbruse^ 

In practice, cell loading and medium flow through channel 26 may be 
now performed- The whole setup can be placed under a microscope and 
ceUs may be observed wifli minimal scattering during various fluid 
manipulations. 

The gel may contain various reagents which may interact with the cells 
that are in the wells formed by the gel. 

In addition, a thin layer of gel (not shown) may be poured and 
polymerized on top of the cells within the same fiameworic. This 
sandwich type of the planar ordered cells in between two gel films 
prevents any cell migration as well as ideailifying an individual 



CoDV orovided bv USPTO from the PACR Image Database on 06/03/2004 



transparent surrounding for each celL Once this top thin layer of gel is in 
place various fluid manipulations can be carried out. New reagents can 
then diffuse through the gel to the cells and from the cells through the 
gel to the topical flow. 

An additional advantage is that fluorescent labeling of the diffusing 
reagents enables the kinetics of their distribution in the environment of 
each cell and within the cells themselves. 

Although the invention has been described in conjunction with 
specific embodiments thereof it is evidMt that many alternatives, 
modifications and variations will be apparent to those skilled in the art. 
Accordingly, it is intended to embrace all such altematives, 
modifications and variations that fall within the spirit and broad scope of 
the appended claims. 
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